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IMSO 2014 Bali, Indonesia

October, 5th —11th 2014
THEORITICAL TEST II

(Answer the following questions)

1. (2 points) A river is polluted due to a leakage of pesticides from a nearby
agricultural area. Explain why tertiary consumers (such as kingfishers) that feed
on secondary consumers (omnivorous fishes feeding on other smaller fishes and

invertebrates) will accumulate higher concentration of pesticides compared to

the secondary consumer!

2. (1.5 points) Study the pictures below:

There are 3 main types of muscles which can be found in the human body.

Explain the three kinds of muscles from the pictures above!
A.

B.
C.

(2.5 points) Fill in the blanks in the following table with the correct

characteristics of muscles!

Muscle Cells Muscle Cells Cardiac Muscle Cells

Not Striated: Fewer
myofibrils of varying
lengths

Under control of nervous Under control of nervous

system and endocrine systems and
various chemicals

Doesn’t fatigue
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3. (1.5 points) Compares the animals below:

In what ways are they similar?
A.
B.
C.

4. (4 points) Study the pictures below:

Mesophyll cells

— xylem vessel
Air space

— ‘Water malecule
—— iGuard cell
—— atoma

A. There are hundreds of stomata in the epidermis of a leaf. These stomata have a
role in plant transpiration. Each stoma allows the carbon dioxide necessary
for photosynthesis to enter, while water evaporates through each one in
transpiration. Explain why most of the stomata are located in the lower

epidermis!
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B. Mention and explain the various conditions in a plant’s environment that affect

the high rate of transpiration!

5. (3 points) Proportion of Nutrients in the Milk of Mammals

449

Water 76.3 438 7.3 86.2
Protein 93 10.6 11.9 123 3.0
Fat 9.5 349 42.8 13.1 48
Sugar 3.0 0.9 0.0 1.9 53

A. Make a sequence of the concentration of water in the milk of these mammals from
the lowest to the highest!

B. Which mammal has the highest protein contained in its milk?

C. Why is the concentration of fat in harp seal milk higher than other mammals?

D. Why does the zebra milk contain higher concentration of sugar and water than

the other mammals?

6. (1.5 points) Look at the figure below:

A. What is the name of the animal?
B. Which group of phylum does the animal belong to?

C. If the animal was cut in an experiment as shown in the pictures below, what will

happen? Draw the result of the experiment under each picture!
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7. (2.5 points) Objects A, B, C, D and E are placed in front of a short plane mirror,

MN, as shown below.
A. Which objects’ (A, B, C, D, E) image can be seen in the mirror by the eyes at X?

B. Draw correctly the ray's trajectories for the objects!

M AR N

8. (2.5 points) A waterfall is flown through a big pipe to rotate an electric turbine.
The pipe was put on an inclined plane, and at the bottom of pipe, the electric

turbine was placed, as shown in the pictures below. According to the pictures,

h; = hz < hz (h= height)
A. Determine which turbine that has the biggest velocity of rotation!

B. Explain your answer!

DN T \

oo

(A) B) ©
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9. (3 points) It is well known that intensity of sound is proportional to minus
. 1 . . : .
square of the distance or (| ~ —-). Sound intensity at radius r =40 mis 9
r

Watt/m?2. Calculate the intensity of sound at the distance of 60 m!

10. (3 points) A fish is being yanked vertically out of the water using a fishing line
that breaks when the tension reaches 180 N. The string snaps when the
acceleration of the fish is observed to be at 8 m/s2. What is the mass of the fish?

(9 =10 m/s?)

11. (5 points) There are two forces that act on a rest block of mass of 2 kg. The block
is put on frictionless floor. The forces of 75 N act rightward and 45 N act leftward.
A. How many forces act on the block?
B. Calculate the acceleration of the block!

C. Calculate the block’s velocity 10 seconds after the forces act?

12. (4 points) Each time the heart beats, changes in electrical potential occur on its

surface that can be detected using metal contacts, which are attached to the skin.
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The changes in potential are small, on the order of milivolts (mV) and must be
amplified. The record of the potential changes for a given person’s heart is called
an electrocardiogram (EKG or ECG) see a diagram belows. Just before the
contraction of heart muscles, changes occur in the cell wall so that positive ions
on the exterior of the cell are able to pass through the wall and neutralize those
on the inside, or even make the inside surface slighty positive campared to the
exterior. This depolarization, starts at one end of the cell and progresses toward
the opposite end, until the whole muscle is depolarized. The muscle then slowly

repolarizes to its original state. This whole process requires less than a second.

X

p———
Tgecond

A. The equal but opposite charges on the two sides of a cell wall can be

considered as a set of

B. The metal contacts that are used to detect electrical potential changes are

called as

C. What are X and Y marker in the EKG responding to the heart

activities?

D. According to the diagram, how many beat per minute does the heart

activity?

13. (4 points) Male tree frogs make call that female can identify easily based on the
rate of the sound pulses in the call. Figure below shows number of pulses per

second from different species and environmental temperature.
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Effect of Temperature on Call
Pulse Rates of Frogs
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A. What is correlation between number of pulses and

temperature?

B. Why is it important that the two species of frogs do not have the same

number of pulses at the same temperature?

C. In night time a sound like frog pulses can be heard more far away rather than

at day time. Explain why it be happened!

D. Environmental temperature associated with body temperature of frog. What

group of animal that has the phenomenon?
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